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The attributional theory of achievement motivation advanced by Weiner (1985 Weiner ( , 1986 describes how expectancies, emotions, and performance at achievement tasks are determined by the causes that individuals attribute to prior outcomes. Research has indicated that there is great extent and variety in the causal explanation people invoke for task performance (for an overview see Weiner, 1986, p. 39) . This abundance has made some general classification scheme, or taxonomy, of causes necessary. A causal taxonomy should serve two theoretical purposes. The first purpose is to delineate similarities and differences between the many attributions #oven for achievement events. The second purpose is to uncover underlying properties or dimensions of causes, because these are regarded as the basic determinants that link attributions with expectancy, emotional, and behavioral reactions. Weiner (1979) proposed a causal taxonomy with three basic dimensions. The first dimension, locus, distinguishes causes within the person (e.g., ability and effort) from external causes (e.g., luck and difficulty). The second dimension, stability, distinguishes enduring causes (e.g., aptitude) from variable ones (e.g., luck). The third dimension, controllability, reflects causes that are under the control of the actor (e.g., effort) or other people (e.g., volitional help) versus causes that are uncontrollable by anybody (e.g., luck). Yet another dimension, termed globality, was proposed by Abramson, Seligman, and Teasdale (1978) . This dimension distinguishes specific causes (e.g., knowledge of a specific field) from general ones (e.g., overall intelligence). Although discussed here in terms of dichotomous constructs for ease of presentation, it is more realistic to represent dimensions as a continuum with two extreme points between which the position of causes can vary.
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The aim of the study presented here is to explore the dimensionality of causal attributions in the real-life context of academic achievement. Previous attributional research has generally revealed two or three of the dimensions proposed by Weiner (for an overview see Weiner, 1986, p. 66) . Most of these studies, however, have been carried out on simulated events. To date, there are only two studies that have examined causal dimensionality after actual achievements. Bar-Tal and Darom (1979) measured pupils' attributions for test outcome in elementary school and uncovered the dimensions of locus and stability by means of factor analysis. Meyer and Koelbl (1982) also factor analyzed attributions for test performance in high school. They found confirmation of Weiner's (1986) three-dimensional taxonomy but also discovered an unexpected fourth factor that could not be clearly interpreted.
Thus there is still some doubt about the structure of cansality, especially in natural occurrences. Moreover, the subjects in the two studies discussed in the previous paragraph were from primary and secondary school levels. One cannot completely rule out the possibility that extended exposure of older university students to academic outcomes could result in perceptions of underlying properties that are of greater diversity and complexity than those of younger children. More empirical evidence at higher educational levels, such as university, therefore is needed to further validate the causal structure proposed by attribution theorists for larger areas of achievement. Hence, this study was undertaken to determine the causal structure of attributions for academic outcome provided by four samples of university students. An additional objective of this study is to examine how the students themselves perceive the properties of causes for academic success and failure and to what extent these perceptions agree with theorists' classifications.
To answer these questions, it is necessary that there be a sufficient majority of subjects who agree on the exact location of each cause within major properties. Weiner (1985) has cautioned that the dimensional placement of causes may not necessarily remain constant between people and situations. It seems reasonable, however, to assume that there is some consistency in the classification of causes, at least in a fimited context such as university examinations.
A brief overview of classifications for achievement attributions documented in prior research is given in Table 1 . The summary includes cau~l locations resulting from direct ratings of dimensional properties (Anderson, 1983a; Bar-Ted, Goldberg, & Knaani, 1984, advanced sample; Chandler & Spies, 1984; Schuster, FSrsterling, & Weiner, in press) as well as from statistical procedures like multidimensional scaling (Stem & Weiner, 1984) and factor analysis (Bar-Ted & Darom, 1979; Meyer, 1980; Meyer & Koelbl, 1982) . As can be seen from the table, there appears to be substantial agreement for the location of causes along the dimensions of locus and control. The positions along the stability dimension seem less clear, except for ability and luck, which are systematically elassitied as stable and variable, respectively. None of the studies revealed a globality factor. On the basis of these data, it seems reasonable to assume that there is culturally shared agreement on the dimensional location of causes in a specific achievement setting and that a reliable taxonomy of causes can be established.
The most unequivocal findings of Table 1 (i.e., with at least two studies favoring a particular position) are indicated and guided the following hypotheses, For locus, it is assumed that intelligence, interest, effort, study methods, and knowledge are interned, whereas help, difficulty, and luck are external. For stability, it is predicted that intelligence is stable, whereas effort, help, difficulty, and luck are predominantly variable.
For control, it is proposed that interest, effort, study methods, and knowledge are within the student's voluntary control; that help and bias are under the control of the teachers or other persons; and that intelligence, difficulty, and luck are uncontrollable by anybody. Regarding the causal dimension of globality, it is assumed that such a dimension will not be found because there exists no empirical evidence for this dimension in the literature.
Method
General Procedure
Data were used from four samples of students in or about to begin their first academic year at the Free University of Brussels, Belgium. Their age was typically about 18. In all four samples, attributions for exam or test outcome were assessed. The rating scales and the type of examinations varied slightly, however, between the sample~
The general procedure in all four samples was as follows: After receiving their scores on some particular examinations, the subjects completed questions concerning the causes of their outcome during a regular class. Students were assured that their responses were confidential. However, they were asked to fill in their enrollment number to enable the research team to identify their data. Participation was voluntary.
Sample 1
Subjects. Subjects were 302 (192 male and 110 female) freshmen enrolled in the departments of law (n = 92), psychology (n --31), physical education (n ---27), computer science (n ffi 84), and engineering (n ffi 68). Attributions were assessed for midterm examinations. The number of examinations in the different departments ranged from two to six.
Questionnaire. The influence of 10 potential causes on the average midterm outcome was assessed on a 5-point scale ranging from of no importance (1) to of very high importance (5) . Note that this response format gives no indication of the direction (positive or negative) of causal influence. The questionnaire included attributions that have been found to be most salient in an achievement context (see Elig & Frieze, 1979; Weiner, 1979 Weiner, , 1986 . The causes were as follows: difficulty of the exams, general intelligence, luck at the exams, interest in the exams, regular effort for the exams, desire to do the exams well, help from others during preparation for the exams, attitude (bias) of the examiners, study method in preparing for the exams, and foreknowledge of the subject matter. Stern & Weiner, 1984; (6) Meyer, 1980 ; (7) Meyer & Koelbl, 1982; and (8) Bar-Tal & Darom, 1979 . Original data are dichotomized. Con. ffi controllable; Uncon. ffi uncontrollable. "Predicted positions based on these findings, b Includes study habits and plannin~
Sample 2
Subjects. Subjects were 348 (193 male, 142 female, and 13 unidentified) freshmen enrolled in the departments of law (n = 94), psychology and education (n = 29), physical education (n ffi 23), engineering (n = 70), computer science (n = 38), and medical sciences (n = 81). The number of midterm examinations for which attributions were given ranged from one to five.
Questionnaire. The influence of 10 causes on the average midterm outcome was rated on a 9-point scale, ranging from very strongly negative (1) to very strongly positive (9), with no influence (5) as the midpoint. Note that this response scale indicates strength as well as direction of the perceived influence. The causes were the same as for the first sample, except for the cause "interest in the exams," which was replaced by "interest in the course material," and "attitude of the examiner," which was replaced by "way of teaching by the professor."
Questionnaire. The attribution items were identical to those used for the previous sample, except for minor rewording to fit the items into the present context. Furthermore, "ability" was used instead of "general intelligence." Again, the subjects of this sample also rated the properties of each cause along the same dimensions as did the previous sample. To simplify this rather cumbersome task, however, they placed each cause in the appropriate column under one of two opposite anchors of each dimension (e.g., external or internal).
Results and Discussion
I first investigated the structure of the attributions given by the students to explain their examination performance. Next, I examined the ratings by which the students themselves judged the dimensional properties of causes.
Sample 3 subjects. Sample 3 included 114 (47 male and 67 female) freshmen enrolled in an introductory physics course. Causal attributions were given for one midterm physics test.
Questionnaire. To assess causal attributions, the same procedure and items were used. In addition, subjects of this sample also received questions pertaining to their perceptions of causal properties. More specifically, they assessed for each cause the properties of locus, stability, and controllability. This was done in the following steps: First, a definition of the two opposite anchors of each dimension was given. These definitions were in part derived from the Causal Dimension Scale of Russell (1982) . The definitions used in this study for the locus dimension were External: The cause is something outside myself, something that reflects an aspect of the situation or of other persons.
Internal: The cause is something inside myself, something that reflects an aspect of myself.
Next, the locus properties of each cause were assessed. Each cause was rated on a 6-point scale ranging from completely external (1) to completely internal (6).
The procedure was repeated for stability and control. Preliminary pilot interviews suggested that perceived control is better understood ifa distinction is made between control exerted by oneself and control exerted by others. Therefore, this causal dimension was further divided into controllable by myself and controllable by others. The definitions for stability and control by myself (the definition for control by others is similar) are given below:
The cause is something permanent (temporary and variable) that does not change (that changes) with time and that remains the same (differs) at each exam. Controllable (Uncontrollable) by myself: The cause is something I can(not) do something about, for which I am (not) responsible and which is (not) wanted by me.
Sample 4
Subjects. Sample 4 consisted of 95 (53 male and 42 female) pupils who were about to enter the university. These pupils voluntarily spent 4 weeks taking a refresher course on chemistry or mathematics (in September). The courses were set up to be self-paced. Consequently, the number of tests taken varied considerably between subjects. During the 3rd week, students completed a questionnaire about their test results obtained so far.
Factor Analysis of Attributions
As the direction of outcome is the prime determinant for making attributions, it may obscure more subtle underlying patterns of causal properties. Therefore, the influence of outcome on subjects' attribution ratings should be controlled for, as in previous studies on causal structure (e.g., Meyer, 1980) . Otherwise, one is left with a solution that distinguishes causes following a positive outcome from those following a negative outcome (e.g., low difficulty and high effort vs. high difficulty and low effort; see Marsh, Cairns, Relich, Barnes, & Debus, 1984; Willson & Palmer, 1983) . Such classification is selfevident and not of great relevance here.
In Sample 1, outcome-free data were readily available because the response format allowed assessment of the strength of causal influence only. To control for the influence of outcome in the other samples, the positive and the negative sides of the bidirectional rating scales were folded together so that only the indicated strength of influence was left.
To uncover the predicted structure, factor analyses were performed using an oblique Procrustes rotation (Mulaik, 1972) on the commercially available SAS computer package (see SAS User's Guide: Statistics, 1985) . This rotation technique allows the identification of a solution that is as close as possible to a user-determined target structure reflecting a pattern of hypothesized loadings, in contrast to classical factor analysis, in which the rotation is solely dependent on a mathematical procedure (e.g., varimax). Hence, the main advantage of a Procrustes rotation is that the solution fits more optimally with the hypotheses and therefore is more amenable to interpretation. The criterion for minimization in Procrustes rotation is the sum of the squared distances between the factor solution and the target structure. To evaluate the factor solution in terms of fit with theoretical assumptions, correlations between observed and target loadings are calculated.
It should be noted that the rotations in the present analyses are oblique, which implies that the factors are not orthogonal. Indeed, factors that are conceptually independent need not be independent on an empirical level. For example, weight and height are different physical concepts but are nonetheless very often correlated in actual objects.
Because attribution theorists disagree on the number of fundamental dimensions, analyses were conducted with three as well as with four factors. To verify whether a third or a fourth factor still contributes to explaining the total variance between the attributions, the eigenvalues before rotation were calculated. For the first four factors, the average eigenvalues across the four samples were 1.64, 0.69, 0.43, and 0.17. These values indicate that all factors explain some portion of the total variance, although the contribution drops with each additional factor. The eigenvalue of the fifth factor, 0.01, was negligible, suggesting that additional factors do not extract any supplementary variance and should not be considered.
For the three-factor Procrustes rotation, the target matrix was based on the hypothesized positions from Table 1 by assigning weights of + 1 and -1 to these elements. The other dements were assigned weights of zero. Table 2 shows the target matrix and the resulting factor loadings for the four samples, the proportion of common variance explained by the factors, and the theoretical fit (i.e., correlation) with the target matrix. The overaU fit for all dimensions and all samples of the three-factor solution was r = .73 (p < .001).
At the bottom of Table 2 , correlations between factors are shown. As expected, the factors are not orthogonal. Interdependence between factors is a common observation in Procrustes analysis, because the emphasis of the technique is on convergence with the target structure.
I now move on to the four-factor solution. For the first three dimensions, the target weights used in the previous analysis were used again. For the globality dimension, the hypotheses were based on subjects' direct ratings of causal factors in a recent study by Schuster et al. (in press ). Although all causes were predominantly perceived as specific, the subjects evaluated intelligence, effort, and knowledge as more global than interest, planning (i.e., method), other persons, task difficulty, and luck. The former elements were assigned weight + 1; the latter, weight -1. The results are shown in Table 3 .
Contrary to expectations, the four-factor solution showed a greater overall fit with the target matrix for the first three dimensions (r = .79, p < .001) compared with the former three-factor solution (r = .73). The improvement is not impressive, but strong enough to indicate that a four-factor taxonomy is at least as likely as a three-factor one. However, the overall fit of all dimensions of the four-factor solution is identical to the three-factor structure (r = .73, p < .001), due to the low fit of the globality factor (r = .53, p < .001).
With regard to interfactor correlations, substantial variations were found between samples. On the whole, however, locus, stability, and globality appeared to be systematically related to each other (average rs between .59 and .64).
Given the improved theoretical fit for the first three factors, I expanded this section on the four-factor solution. At first glance, the dimensional placement of the causes in Table 3 seems fairly consistent with predictions. To report on the most informative findings, I have omitted loadings with absolute values below. 10.
With respect to the locus factor, the loadings fit well with the hypotheses, and the other causes for which no predictions were advanced also show a consistent pattern: intelligence, interest, desire, effort, study method, and prior knowledge receive positive loadings, whereas help, bias/teaching, difficulty, and luck are negatively loaded in all four samples. The only noticeable exception in this pattern is the positive (i.e., internal) loading of teaching in Sample 3. "Target weights for factor loadings and means for inteffactor correlations, b Bias in Sample 1 and teaching in Samples 2 through 4. 
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The pattern of the stability loadings also coincides with predictions: Intelligence obtains positive loadings, whereas effort, help, exam difficulty, and luck receive negative loadings in each of the four samples. In addition, both desire and method have negative (i.e., unstable) loadings; the remaining causes of interest, knowledge, and bias/teaching show varying positions.
The loadings of the control factor also agree with the hypotheses: Interest, effort, study method, prior knowledge, help, and bias show positive loadings, whereas intelligence, exam difficulty, and luck are negatively loaded, except for the positive loadings of difficulty in Sample 2 and intelfigence in Sample 3. In addition, the loadings of desire and teaching tend to be positive.
The positions along the globality factor also tend to be in line with predictions: Intelligence, effort, and foreknowledge show positive loadings, whereas interest, method, help, difficulty, and luck load negatively on this factor. There are, however, a number of exceptions in this pattern. As can be seen, the giobality loadings are negative for intelligence in Sample 1, whereas they are positive for method in Sample 1 and for difficulty in Sample 4. In addition, the loadings for bias/teaching tend to be negative, whereas those for desire fluctuate around zero.
To summarize, findings in all four samples demonstrate that causes for natural achievement events can be organized in the three or four basic dimensions advanced by Weiner (1979) and Abramson et al. (1978) . The fit measures, however, suggest that the four-factor solution describes the predicted positions more adequately than does the three-dimensional structure. However, it should be recognized that the observed loadings, although consistent with theoretical predictions, do not always show a clear-cut pattern that converges between samples. This is also reflected in the moderate correlations of the loadings between samples, which are on average .65 and .55 in the three-and four-factor solutions, respectively.
Direct Classification of Attributions
I now examine how properties of causes for achievement are perceived by the subjects. The direct ratings were given along the dimensions of locus, stability, and controllability. Unfortunately, the globality dimension was not included because the results of the factor analyses, favoring a fourfold taxonomy, were not yet available. The data of the two samples are not readily comparable because the positions of causes were indicated on 6-point scales in Sample 3 and on dichotomous scales in Sample 4. Hence, to facilitate comparison between samples, the 6-point scales are dichotomized, and all findings are represented by percentages, that is, proportions of subjects who rated or classified a given cause as internal, stable, controllable by oneself, and controllable by others (see Table 4 ). Thus, a high percentage indicates that the majority of subjects appraised a cause as internal, stable, or controllable, whereas a low percentage suggests that most subjects judged a cause as external, unstable, or uncontrollable. A percentage of around 50 indicates that the cause takes an intermediate position in the dimensional continuum. (It does not reflect disagreement between subjects given the modest standard deviations of the original 6-point ratings of Sample 3, ranging from 0.82 to 1.81.) Percentages were first calculated for success and failure separately by dividing subjects at their median exam scores. The results showed very similar patterns for both outcomes, and none of the differences in causal positions reached significance (p > .05). Hence, in all analyses, direct ratings are collapsed across outcome.
To estimate the degree of consistency with theoretical predictions, the target weights of the three-factor taxonomy were correlated with the observed percentages (combining both control by oneself and others by summing up the two proportions). Again, a substantial fit was found (r --.75, p < .001). These results suggest that there is substantial agreement between the students and attribution theorists on the major properties of achievement attributions.
A more detailed look at each dimension in Table 4 generally confirms the strong agreement with hypotheses. With respect to the locus dimension, the findings show that ability, interest, desire, effort, and study method are conceived as internal by the majority of the subjects, whereas help from others, teaching, test difficulty, and luck are mostly seen as external. All positions are in the expected direction, except for prior knowledge. This causal factor is rated internal in Sample 4 (75%) as predicted, but tends to be external in Sample 3 (48%). The difference between samples is highly significant (z ffi 4.06, p < .o01).
With respect to the stability dimension, the majority of subjects judged intelligence, interest, desire, study method, foreknowledge, and teaching as stable, whereas they conceived luck as variable. Contrary to predictions, the unstable position of effort, help, and difficulty is less evident, and ratings fluctuate around the 50% midpoint. The differences between the two samples are, however, negligible for difficulty (z - .61, ns) and reach no higher than the .05 significance level for effort (z = 2.07, p < .05) and help (z ffi 2.57, p < .05).
With respect to the dimension of control, all causes except luck are perceived by the subjects as under their or other persons' voluntary control. These percentages contradict the assumed uncontrollable positions of exam difficulty and, more importantly, of intelligence. It further appears that the location of help is not consistent between the two samples. The students in both samples agree that they can have some personal control over receiving help (z = 1.20, ns). However, freshmen from Sample 3 think that others have little control over help giving (29%), whereas subjects in Sample 4 believe the opposite (81%, z ffi 8.74, p < .001).
Overall, the position of causes for academic achievement accorded by the majority of the students is highly consistent between the samples. Correlations of percentages between both samples confirm this observation (r = .89, p < .001). These results are encouraging, especially in light of the observation that subjects in Sample 3 had attended the university for 6 months, whereas subjects in Sample 4 had not yet started at the university. The high consistency of these direct dimension ratings contrasts favorably with the much lower convergence of the factor loadings across the samples as seen before (r = .55, p < .001). Nonetheless, the reader may have noticed that the conclusions drawn from the direct ratings and the factor loadings with regard to causal positions tend to be quite similar except for the fact that the subjects conceived most causes as more stable and controllable than the factor loadings.
General Discussion
Overall, the findings provide strong evidence for the causal taxonomies as advanced by Weiner (1986) and Abramson et al. (1978) . Factor analyses of freshmen's causal attributions for examination performance revealed four factors reflecting the characteristics of locus, stability, control, and globality. This four-factor structure was reliably uncovered in each of the four samples, showing a substantial overall fit with other causal taxonomies revealed in the literature.
It was, however, predicted that the first three dimensions should be sufficient to describe the main properties underlying causal attributions for achievement. Such a three-factor solution could also be revealed, but the loadings did coincide less with the predicted positions of causes. The empirical findings, as well as the theoretical claim for a globality dimension put forward by many authors, tip the balance in favor of the present four-dimensional solution. Nonetheless, the theoretical fit of the globality factor was modest at best, suggesting that the exact positions of causes along this dimension are still in doubt or, alternatively, that there is less agreement on the globality properties of causes.
Some qualifications with regard to the four-factor solution are in order. When moving from the first to the fourth sample, apparent variations in the factor loadings were found. The failure to replicate a more consistent pattern should, however, be interpreted with caution because of little homogeneity between the subjects of the different samples, differences in number and type of tests evaluated and variance in the time of testing, and differences in the format of the attribution questions.
An additional factor that may have contributed to the lower consistency between the loadings are limitations inherent to the factor-analysis technique, because stronger convergence was found for direct ratings in this study (mean r ffi .89) and because high correlations of about .90 have also been reported in multidimensional scaling studies based on perceived similarities between causes (e.g., by comparing or sorting causes; see Stern & Weiner, 1984) . This suggests that the similarity data on which the structural techniques are based strongly determine the consistency of categorizations. In other words, taxonomies based on direct assessments (e.g., ratings of dimensional properties or comparisons between causes) appear to be more reliable than taxonomies based on inferred similarities between causal attributions (e.g., correlations).
The four-factor solution (as well as the three-factor one) showed systematic associations between some factors, particularly between locus, stability, and globality. As noted before, strict orthogonality was not intended in this study, because independence between concepts on a theoretical level does not necessarily imply that no correlations on an empirical level exist. Inasmuch as most internal causes selected in this study also might have been quite stable and global, and external factors tended to be variable and specific, high correlations between locus, stability, and globality may result. Such a pattern may also follow when assuming a tendency to attribute success to internal, stable, and global causes, and to attribute failure to external, unstable, and specific factors, which is surely functional to keep oneself motivated for achieving high grades.
The direct ratings in the second part of the study showed a consistent pattern. The findings indicated that the locations accorded by the majority of the students along the dimensions of locus, stability, and control approach those of former investigations and also tend to converge with the factor loadings in the first part of the study, except for subjects' tendency to conceive some causes as more stable and controllable, There is also substantial agreement between freshmen from different samples on the perceived locations of causes. Hence, these data qualify Weiner's (1985) contention that dimensional perceptions differ between various populations and situations, because robust consistencies between the subjects and with theoretical predictions were generally observed.
Several important educational and remedial implications follow from the students' ratings. For instance, freshmen conceive most causes as being under the control of themselves or of other people. The most notable example is intelligence, which was judged by most students as a cause under their personal control. This stands in contrast with current scientific conceptions of intelligence and may reflect a sort of"illusion of control" on the part of the subjects. On the other hand, however, the finding may indicate that, for first-year students, intelligence is seen as more amenable to modification than assumed so far. Given that intelligence is also thought of as among the most stable causes, it is likely that freshmen expect to influence their expertise and ability at the university in the long term as a consequence of what they learn.
Another interesting finding is the very high percentage of freshmen who believe that method and effort are controllable by themselves (over 90%). The two causes are also conceived as moderately stable. These results are very promising for attribution change programs, because attributions of failure to unstable and controllable causes keep hope for success high and facilitate adaptive coping. Prior research has documented that reattribution of failure to effort has beneficial effects on the performance of children (for an overview see F6rsterling, 1985) . There are, however, few studies that have used attributions to method or strategies to alleviate motivational and performance deficits (Anderson, 1983b; Anderson & Jennings, 1980; Van Overwalle, Segebarth, & Goldchstein, in press ). The high number of students who perceived study strategies as controllable in the present study underscores the use of these attributions as an alternative and potentially effective tool for attribution change programs with freshmen.
As a concluding remark, I would like to add a word of caution about the general nature of the causal structure uncovered in the present study. It cannot be completely ruled out that still more dimensions underlie causal attributions for achievement. As shown in this study, theoretical arguments can serve as important guides to uncovering additional factors, such as the globality dimension. Different loadings, however, may be found, given another set of hypothetical target weights. As this is the first time that empirical evidence for a four-dimensional structure is documented, there is some doubt left on the exact nature of the fourth dimension globality. More evidence is needed to settle this question.
